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I. Basis of the report 



International application No. 
PCT/US98/25088 



I. With regard to the elements of the international application:* 
I ) the international application as originally filed 
fjf] the description: 



pages _ 
pages _ 
pages _ 



(See Attached) 



, filed with the letter of 



, as originally filed 

filed with the demand 



fx] the claims: 

Pages 

Pages 

Pages 

pages 

| x| the drawings: 

pages 

Pages 

Pages 



, filed with the letter of 



, as originally filed 

as amended (together with any statement) under Article 19 
, filed with the demand 



(See Attached) 



0 

the sequence listing part of the description: 

pages (See Attached) 

pages 

Pages 



, filed with the letter of _ 



, as originally filed. 

, filed with the demand 



, filed with the letter of _ 



, as originally filed 

, filed with the demand 



'hich 
which is: 



TTttse elements were available or furnished to this Authority in the following language 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)) 
U the language of publication of the international application (under Rule 48.3(b)) 

□ ^guage 0 f ^ 1mUoa for ^ ^ rf ^ ^ ^ ^ 

LJ contained in the international application in printed form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ Se^^ ESS" SCqUenCe ,iS,in * d0 « " 0t SO beyond the disclosure in the 
1=1 bSnShed* 3 ' ^ informati0n in readable form is identical to the wnten sequent listing has 

4.0 The amendments have resulted in the cancellation of 

fxl 

1 — j the description, pages None 

j-^j the claims, Nos. 2}_ 

' x ' the drawings, sheetstfig None 
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International application No. 
PCT/US98/25088 



I. statement 

Novelty (N) 

Inventive Step (IS) 
Industrial Applicability (IA) 



Claims 5, 9, 12-13. 15. I8.?n 



Claims 1-4. 6-8. |Q-| |. 14, | 6 .| 7 



. YES 
NO 



Claims None 



Claims 1-20 



. YES 
. NO 



Claims None 



. YES 
NO 



• citations and explanations (Rule 70.7) ' 

Buij) C,aimSl - 6 - 7 -' 0 -"-d,7, ac ^ 

es , ss (m) r ,a,e - <"> - « 

UV exposure ,0 initiate the reduction reaction, which effects resu on ofT T' 7* ° r Spin coa,in 8> «*" «ing 

« depos.ted via an e.ectro.ess plating bath. I is notedTna X Zl\h" c l j^" * fUrther la > er of Cu 

■t » wanted, and i, may be effected by use of spraying or a ro a o^p.a e That l£ ,T?\, h " "° re£ > uiremen,s «•« *"» 
= n . or s P ,n coatmg ( ie. rotating p.ate is used), bLre initia^S ^ 

does no, -c^!^ over Baum e, a, (IB M). While Baum e, a, 

one of ordinary skill to use conventional spraying ^ ^^ t ^^^^ -J-n. 

circuitizat-o':." 1 , 5 '" 3 ' ^ ' ^ " ' aCk ™»* ^ *T Article 33(2) as being anticipated by Bautn e, a, (Photo selective 

mention of IC (integrated ciLit) packaging „, Z TnZZfonZTZl "* ^ --'-tion, in'c.ud n ° g " 

ones tha, are "active" within the broad 8 undefined possSe Z2 J^TorT" 7 T"""" 8 ^ com P— ts. and' 

part.cu.ar detai.s of their Cu coating procedure thaMnc lude th " e of fo rnaldeln BaUm " *' a " icle discuss « 

technique used in completing their component is also a redox reacln f0m,aldehvde 33 reduc '"8 ^^nt, hence the Cu plating 
(Continued on Supplemental Sheet.) reaction. 
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VIII. Certain observations on the international application 



'S^^S'SS^ZS ° fthe claims - descrip,ion ' and drawings or on ,he ques,ion wheth - the « ™y 

f^wili t'^^rre^S RU ' e W 2(3)(V) " ' aCkine *** Und£r ArtiClC 6 « "* 

Use of relative terms that lack clear metes and bounds, either in the claim, the discription or relevant cited nrior art 

3 Integra ed (w„h what » the component .ntegrated?); in claim 7 "strong"; and in claim 1 1 "pure" (pure in what way* 
only metal deposjts or there is only one metal present, etc. ...). P y 35 

In claim 16 the relationship of the "successive layers" to any of the layers from claim I is not necessarily defined 

ssL^^ir ; ,he ,ayers " ,acks proper — basis - — - — - « - — y zszsl 

clear di J™.^ " " h T " B desired P a,tern " < line 4 > elates to "a desired pattern" in claim I, as they lack either 

TlT™eTtTZ7, " ° W,ng an ' eCedent Pat,em " 5 " 6 (and C ' aim 19 > is - ^finite ^ 

In claim I it appears that "an electrical component" includes a surface plus 2 or more layers hence lackine a clear 
descnp ,on, c.a.m .8 would have trouble connecting plural components that are all on different nrl^^J^ZtoSZ 
especially wu the pattern for making the components of claim ., ambiguosly be.ng the same as the pane n fo^n'ec ing 
desire an sZ^oT^TT ^ P ™> ** "° »« taul " e ^ - d «>ne co'u.d 

whi,:^r^— 

In claims 1 & 17, ,t is noted that the percentage of particulates includes no particles being present, since "no more than" 
does not necessitate any positve amount, ie. includes zero. 
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(To be used when the space in any of the preceding boxes is not sufficient) 



International application No. 
PCT/US98/25088 



Continuation of: Boxes I - VIII 
CLASSIFICATION: 

IPC(7V mSDym^Z 1 Hn,M C !/, S f^ i0n (IPC) a " d/0r ' he Na,i ° na ' classif * a «°n are as listed below: 
«-<_(/). B05D 3/00, 5/12; H01M 4/32 , 4/34. 4/36. 4/44, 4/48 4/54 4/58 

and US CI.: 427/553. .15. 123. 125. 126.3. .26.4. 126.5. 126.6; 429/218. 220. 221. 223. 219. 188. .09. .93 



I. BASIS OF REPORT: 



This report has been drawn on the basis of the description, 

page(s) 1-31, as originally filed. 

page(s) None , filed with the demand. 

and additional amendments: 

None 



This report has been drawn on the basis of the claims, 

page(s) None, as originally filed. 

page(s) None, as amended under Article 19. 

page(s) None , filed with the demand. 

and additional amendments: 

pages 32-34, filed with letter of 27 October 2000. 

This report has been drawn on the basts of the drawings, 

page(s) 1-5, as originally filed. 

page(s) None , filed with the demand. 

and additional amendments: 

None 



™7! ™,!^ bee " draWfl 00 thC basis 0f ,he se< > ue,lce listi "8 P ar * of 'he description: 
page(s) NONE, as originally filed. 



pages(s) NONE, filed with the demand, 
and additional amendments 
NONE 



V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Cont.nued): 

SeTtM',. 6 ,"^ 10 " I!' M 17 ' aCk n ° Velty U " der PCT Article 33(2 > as ***** anticipated by Lee et al. 

obtained b^use o Ssr Sf'" 8 °" * * ^ ^ SUrface sites - where rnay be 

meta 7 at^t such as pT Ta* aTcTc^Cu- T ^ ^T* ^f" 3 e ' eC,r ° ,y,e S °' Uti ° n inC,ud ^ so ' ubili - 
H«™i.~< , u , B " ' ■ Co or Cu: an a P rot,c M'venl; and a supporting electrolyte sail fno DarticleO it 

said ,. comple.e ,„e,r produc, w„h ,he addiiion of ,he ,„ sp ec,io„ layer ,ha, is . redo, deposiiion of a „ e h, ren^e rnX^b 



S3SSSSSS9B!9SS^S^ 

Cla.ms 1-3. 6-8. 10-11. 14 and 16-17 lack novelty under PCT Article 33(2) as being anticipated by Makkaev et al 
metalhzat.on, such as one coma.nmg a strong oxidizing agent such as Ca nitrate, and a strong reducing agent, such 7 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII 



hypophosphate ions. The deposition reaction is initiated by heating, where processes that use IR or UV radiation are 
suggested. Therefore, the metal layer can be build up by successive electrochemical deposition. Ex. 1 in col 7 provides a 
teaching of multiple succeeding deposits, first one of Cu, then Ag. 

Claims 18-20 lack an inventive step under PCT Article 33(3) as being obvious over Makkaev et al or Krause et al or 
Lee et al or Baum et al (IBM or Photo ..). 

None of these references explicitly teach steps of forming one set of components by the redox technique than 
connecting them by the same technique, however they all teach use in general for the types of patterning required for such 
connectors, with MakJcaev et al and Lee et al specifically mentioning producing multilayer/ multilevel products, hence in any of 
the references it would have been obvious to one ordinary skill to use the process of the above references for their intended 
purposes of metallization, whether it is a conductive component like an electrode, contact, layer of a capacitor etc or one of 
the wiring lines that connect such components on circuit boards and integrated circuits, because all of such feaiure would have 
been expected to be equally effectively metallized by the above techniques. 

^ Claim 13 lacks an inventive step under PCT Article 33(3) as being obvious over Makkaev et al in view of Cooper et 

Makkaev et al teaches heating of the deposited solutions to initiate the autocatalytic redox reaction, where the 
suggested heat sources are IR or UV radiation, but does not teach the claimed use of microwave radiation. In his background 
(col. I. lines 17-24), Cooper et al teaches that catalytic reactors that typically use thermal energy to facilitate their chemical 
reactions, derive it from IR radiation, direct heating or even microwave absorption which manifest itself as an elevated 
temperature, therefore it would have been obvious to one of ordinary skill in the art to use microwave heating in Makkaev et al 
as an alternative to IR heating, as it is old and well known as shown by Cooper et al as an equivalent heat source for analogous 
types of chemical reactions, hence would have been expected to be equally effective. 



Claims 1-7, 10-12 and 18-20 lack an inventive step under PCT Article 33(3) as being obvious over Youtsey et al. 

Youtsey et al teach screen printing inks that upon firing in an oxidizing atmosphere, form conductive pigment 
coating. Use of these coatings is contemplated in microcircuits for active or passive components, where conductors resistors 
capacitors, etc., are mentioned. Note that as capacitors store energy, they are in essence a type of battery. Youtsey' et al.s 
ink (a solution) includes a non-noble conductive metal, such as Ni or Cu. plus at least one oxidizable material such as B or Al. 
After screen printing (produces a desired pattern), firing in an oxidizing atmosphere will cause a redox reaction with the 
oxidizable material, ie. Al goes to A1 2 0 3 . and will burn off the organic vehicle. While the deposit is conductive, it is not 
"pure" metal, but a large majority is metal (Ex. I or II would have above 80 to 90% conductive metal in the fired deposit) 
hence as it would have been obvious to one of ordinary skill in the art to minimize non-metal contributions in order to 
maximize conductivity, the resulting layer many approach "essentially pure metal". Youtsey et al do not teach metal oxide 
deposits as the whole composition of their deposited layer, however they do have minor amounts (less than 5%) of metal oxides 
is produced in their conductive deposits, and also teach an the background that silk screen patterned dielectrics can be 
deposited, and that control of composition and atmosphere effects degree of oxidation produced in the firing, therefore it would 
have been obvious to one of ordinary skill in the an that dielectric layers to complement the conductive layers, would have 
been usefully produced by like techniques, with suitable adjustments of composition and firing atmosphere for the desired end 
use. 

While screen printing Youtsey et afs inks for successive layers or stages of the microcircuits are not discussed in the 
patent, ie. components, 'one additional layer', then the wiring deposits to connect components, it would have been obvious to 
one of ordinary skill in the art to apply the techniques of Youtsey et al in order to form as many individual layers as are needed 
to form both the individual components, such as capacitors which generally have at least a series of conductive/dielectric/ 
conductive layers; or to form the overall circuits which appropriately connect the various layers/components, because all would 
have been effectively so deposited, but could not all have been simultaneously deposited, expected for the simplest of circuits. 

Claims 9 and 15 lack an inventive step under PCT Article 33(3) as being obvious over the prior an as applied in the 
immediately preceding paragraph and further in view of Cassat. 

Youtsey et al only discuss screen printing of their inks, however Cassat teaches that deposition techniques of both 
screen printing and masking may be used for deposition of inks for circuit patterns. The examiner takes notice that use of 
rotating plates or jets (ie. spraying) when using masks are conventional and typical procedure to enable deposit of solutions, 
such as inks over the mask surface, and as such would have been obvious to one of ordinary skill in the an to employ for their 
usual purposes of even or uniform deposition, etc. Also, note that Cassat is cumulative to Youtsey et al, in that it confirms 
the above assertions concerning repeated depositing and patterning via inks for any of the conductive, resistive or insulating 
layers, as old and well known in the an. 
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Sheet 12 

NEW CITATIONS 

US 4.079.156 A (YOUT5EY e, .1) 14 Mart 1978 (14/03/78). See .OarM c.l. 1. H„« ,0-32.- col. 3. ,« 42 . col. 4. ,1™ 

4 u ^: coi 22 ,: ss 1 ^ m is* absmc,; co '- ,ints 732 - 54 - 2 - - ■* <»■ «• °~ 

VIII. CERTAIN OBSERVATIONS ON THE APPLICATION (Continued): / 

ulfunTJ^h" r WCre d . iSC , USeS ,° n P" 15 " 18 under "APP'y'ng ^e solution ..." and these also related to patterning Pages 
14-15 under Solub.Hz.ng ..." also d.scussed some of the same, but no discussion of a rotating plate was fouri Z I LeT?, 

S^SLS 7? of , " a desired pattem "- Re,ative movemeM was generical * "«mK5i™ 5> ; ™ d , dl^L 
^^^^ 
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ThemethodofCaim 1 ^™ t H, reiaxmaion ^ in ^ ^ . 

essentially ofa pure metal, yer consisting 

n. Tb.«-tadrf«I*, , "nere^e^oxreaconresui^intnefirst^consisting 
essenaaUyofa mixed metal oxide. g 

appl.ed solution with microwave radiation. """ngtne 
4. The method of ciaim ! wherein combing the component comprises- 

providmgaseeond redox couple compnsing a second ox.di.er and a second reducer- 

so. Ul> „, z ,„ g a. leas, one of the second oxidizer and the second reducer in a second 
solution; 

depositing the second solution onto the first ,ayer, and initiating . ^ reaction in 
the second solution. 

- nemethodofclaim 1 "herein the component comprises a battery, and applying 
The method of claim 1 further comprising: 

ir 8 T" dr * MMUple ~^ 

soluh.hzmgat.e.stoneofU.esecondoxidizerandmesecondreducerinasecond 
solution; 

deposing ^^ive ,ayers of the second solution, and initiating a redox reaction in 
«e successive layers to produce a sohd conductor that electrically couples a. 
least twoofthCayersoftne component mat are mutually „„„.a dj acj 

^method of any of Cairns , 6 wherein the first solution applied to me surface 
contains no more than 2% particulates by weight. 

A method of printing an electronic circuit comprising- 



3?> 

'JUDENDED SHEtT 



applying the flrs, so lulio „ ,o the surface in a desired pattern t „a, _ a ^ 

of .he p.ura.i.y „f componemSi ^ injtia|mg ^ ^ ^ ^ ^ ^ 
pattern to produce a conductive trace between u,e a. least ^ cornponen(s . 

ThemeftodofCairn^-wheretatnepattemhasaiaterairesCutionWow ,o^». 



3+ 



AMENDED SHEET 



10. 



WTW8 98/2508 8 
claims WR/ie 2 7 oct zm 

What is claimed is: 

I- A method of printing an electronic component comprising: 
providing a surface; 

providing a redox couple comprising an oxidizer and a reducer 

no more than 5% paniculate by weight; 
applying the firs, solution to the surface in a desired pattern ,„ create a flrs, layer- 
ing a redox reaction in the first layer; and 
completing the component by adding a, .east one additional layer. 

>■ Themethodofclaim , wherein the component comprises is an acive component. 

Themethodofclaim , wherein the component comprises an integrated component. 
• The method of claim 1 wherein the component comprises a power source. 

The method of claim , wherein the component comprises a battery. 

a^cTtT^ ' Wherei " aUMS " > "" fth "^-«'«He reducer comprises 
meta. contauung compound, the meta, selected iron, the lis, consisting of copl 

The memod of claim , wherein me redox coup,e includes a ma,eria, se,ec,ed from the 

^co„s,s,,„gofforma,e,m e .,e,al k oxide„i,ra,e,a, k oxideperch,ora,e,ace,a,e 
nitrate, acrylate nitrate. 

The memod of Cairn 1 wherein applying comprises depositing the f,rs, so.u.ion using 
at least one of a stamp and a jet. 8 

a^T 05 ^"" ' W " erei " a "— '^verortheatleastofone 
additional layers comprises an electrolyte. 



3oL 



'AMEKTO SHEET 



